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Ultimately, it's about “understanding”

| ;\“ |

The most exciting phrase to hear in science,
the one that heralds new discoveries, is not

'Eureka!' (I found it!) but "That's funny ...
— Isaac Asimov



Large Data Visualization Issues




Accomplishments Overview




* Physics

“‘When Good Stars Go Bang”
—Stan Woosley

‘A Very Bumpy Ride” —Sanjiva Lele

“Shedding New Light on Exploding
Stars” —Tony Mezzacappa

“‘Collaborative Research: Supernova

Simulation With CHIMERA”
— Bronson Messer

“Community Petascale Project for
Accelerator Science and Simulation

(ComPASS)”
—Panagiotis Spentzouris

« Climate

“Modeling the Earth System”
—John Drake

“Sharing a World of Data”
—Dean Williams

“The Role of Clouds in Global
Climate” —David Randall

« Combustion

— “Interaction of Turbulence and
Chemistry in Lean Premixed
Laboratory Flames®” —John Bell

— “High-Fidelity Simulations for Clean
and Efficient Combustion of
Alternative Fuels” —Jackie Chen

e Fusion

— “Controlling Fusion Plasmas:
Microturbulence” —Bill Nevins

— “Controlling Fusion Plasmas:
Energetic Particle Turbulence”
—Zhihong Lin

— “Controlling Fusion Plasmas:
Electromagnetic Wave Effects”
—Paul Bonoli

— “Modeling Fusion Plasma Stability”
—Steve Jardin

— “Petaflops for Gigawatts® —John Cary

— “Controlling Fusion Plasmas: RF
Waves” —Don Batchelor
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Specific customer impacts




Mathematics




Combustion, Part 1

» PI: John Bell (LBNL ﬂN@ﬁﬂE,
“Interaction of Turbulence and
@iEﬁ[EWﬂi)lL@Ei)

Laboratory Flames™
e Accomplishments:

— New topological analysis techniques for

studying relationship between parameters
and their effect.

— Joint publications with stakeholder.

» Science Impact:

— First-ever quantitative analysis of large, time-
varying combustion simulation data to study
Influence of turbulence on size/shape of

combustion regions in lean, premixed
hydrogen flames.

— “That’s funny” discovery that stronger
turbulence leads to larger cell structures
which burn more intensely than expected




physics, Part 1
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Astrophysics, Part 2
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Fusion, Part 1
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Ravi Samtanev (PPPL), SciDAC Center for / '
Extended Magnetohydrodynamic Modeling

» Accomplishment(s)

— Leverage VACET investment in (1) AMR
MMM@TM@@(@ fundamental | \_—
3) one-on-one work with user communities to 3
quickly bring “product to market.”
> SR paCt O’ maszs . HFS Pellet Injection in a Tokamak

— New capability: production quality AMR BEY e
visualization software infrastructure.

— Cost savings: community-wide, production- I o
quality visual data analysis software -
infrastructure helps scientists focus on science
rather than visualization software
development.
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Dota co unm Ravi Samtaney (PPFL)
Vissalsation by Sean Avernt (VACET/ORNL)



Fusion, Part 2

» Fusion Partnership
* PI's:
=Eﬁt@?@ﬂﬂl§)

Julian Cummings (CaITech)

— Scott Kruger (Tech-X),
Josh Breslau (PPPL)

— Bill Nevins (LLNL)

— Don Batchelor (ORNL),
Fred Jaeger (ORNL)

* Objective/Approach

— These diverse groups have many common needs. Our team
IS developing/deploying new capabilities to meet these
needs in production quality visual data analysis software.

* [mpact
— Enable new science insights in large, complex data.
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Accelerator Modeling




Climate, Part 1

Surface Temperature and Cloudiness
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» P|: Dave Randall (CSU). SciDAC
Application: Role of Clouds in Global
Climate

* Accomplishments

— Debug and optimize parallel I/0 to meet
performance objectives.

— New visualization infrastructure for icosahedral grid. eI —

» Science Impact
— Enable effective use of INCITE allocation at NERSC

— Critical software infrastructure to enable
visualization and analysis of ensemble runs of new

global cloud models.
* Other Collaborators:
— NERSC Center staff
— Karen Schuchardt (PNNL)




» Pl: Jacqueline Chen (SNL-
CA), INCITE awardee

» Accomplishment(s)

— Algorithms for feature
segmentation, tracking, and
REWRIE

— Co-authors on multiple papers

» Science Impact(s)

— New capability: first-ever ability to
see relationship between
simulation parameters (e.g., level
of turbulence) and scalar
dissipation rate




Questions?




